[bookmark: _Hlk883560]3GPP TSG RAN WG1 #101-e						R1-2004800
e-Meeting, May 25th – June 5th, 2020

[bookmark: _Hlk961875]
[bookmark: _Hlk20650737]Agenda item:	6.2.1.2 Support for transmission in preconfigured UL resources
Source: 	Moderator (Sierra Wireless)
[bookmark: _Hlk40767796]Title: 	Feature lead email summary [101-e-LTE-eMTC5-PUR-01]
Document for:	Discussion
Introduction
This contribution includes the summary for email discussion:
[101-e-LTE-eMTC5-PUR-01] Issue#1 in R1-2004691 (Sub-PRB allocation for retransmissions) by 5/29
[bookmark: _Hlk16789236]Issue - Sub-PRB allocation for retransmissions
Issue Description
Sub-PRB resource allocation is supported for PUR retransmissions but in TS 36.212 the field “Number of resource units – 2 bits” in DCI format 6-0A and “Flag for sub-PRB resource allocation – 1 bit” in DCI format 6-0B , which are used to indicate whether sub-PRB resource allocation is configured,  are not present when the DCI format 6-0A/B CRC is scrambled by PUR C-RNTI. 
Text proposals
TP #1
ZTE[3] provided the following TP for TS 36.212:
[bookmark: OLE_LINK28]<Start of change >
[bookmark: _Toc29387744][bookmark: _Toc35531648][bookmark: _Toc10818793][bookmark: _Toc29388773][bookmark: _Toc20409203]5.3.3.1.10	Format 6-0A
DCI format 6-0A is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 
The following information is transmitted by means of the DCI format 6-0A:
-	Flag format 6-0A/format 6-1A differentiation – 1 bit, where value 0 indicates format 6-0A and value 1 indicates format 6-1A
-	Frequency hopping flag – 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in clause 5.3.4 of [2]. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. 
-	Number of resource units – 2 bits, where value '00' indicates the format 6-0A DCI uses PRB resource allocation, otherwise the DCI format 6-0A uses sub-PRB resource allocation as defined in clause 8.1.6 of [3]. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3] or when the DCI is mapped to UE-specific search space scrambled by PUR C-RNTI. 
<Unchanged parts are omitted>
[bookmark: _Toc10818794][bookmark: _Toc29387745][bookmark: _Toc29388774][bookmark: _Toc20409204][bookmark: _Toc35531649]5.3.3.1.11	Format 6-0B
DCI format 6-0B is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 
The following information is transmitted by means of the DCI format 6-0B:
-	Flag for format 6-0B/format 6-1B differentiation – 1 bit, where value 0 indicates format 6-0B and value 1 indicates format 6-1B
-	Flag for sub-PRB resource allocation – 1 bit, where value 1 indicates the format 6-0B DCI uses sub-PRB resource allocation and value 0 indicates the format 6-0B DCI does not use sub-PRB resource allocation. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3] or when  the DCI is mapped onto the UE-specific search space scrambled by PUR C-RNTI.
-	Modulation and coding scheme – 4 bits as defined in clause 8.6 of [3]. The field is only present if format 6-0B CRC is scrambled by PUR C-RNTI and for not sub-PRB resource allocation.
<End of change>
TP #2
CR Cover Sheet Information:
Reasons for change:  DCI format 6-0A/B are not fully supporting Sub-PRB allocations when the DCI is mapped onto the UE-specific search space given by PUR C-RNTI
Summary of changes:  Added text to include associated Sub-PRB DCI fields when the DCI is mapped onto the UE-specific search space given by PUR C-RNTI
Specs/Sections impacted: TS 36.212 section 5.3.3.1.10 and 5.3.3.1.11
Consequences if not approved:  Sub-PRB allocations are not supported when the DCI is mapped onto the UE-specific search space given by PUR C-RNTI 

<Start of Change >
5.3.3.1.10	Format 6-0A
DCI format 6-0A is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 
The following information is transmitted by means of the DCI format 6-0A:
-	Flag format 6-0A/format 6-1A differentiation – 1 bit, where value 0 indicates format 6-0A and value 1 indicates format 6-1A
-	Frequency hopping flag – 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in clause 5.3.4 of [2]. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. 
-	Number of resource units – 2 bits, where value '00' indicates the format 6-0A DCI uses PRB resource allocation, otherwise the DCI format 6-0A uses sub-PRB resource allocation as defined in clause 8.1.6 of [3]. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3], or when the DCI is mapped onto the UE-specific search space given by PUR C-RNTI as defined in [3] and the UE is not configured with higher layer parameter numRUs = ‘00’. 
<Unchanged parts are omitted>
5.3.3.1.11	Format 6-0B
DCI format 6-0B is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 
The following information is transmitted by means of the DCI format 6-0B:
-	Flag for format 6-0B/format 6-1B differentiation – 1 bit, where value 0 indicates format 6-0B and value 1 indicates format 6-1B
-	Flag for sub-PRB resource allocation – 1 bit, where value 1 indicates the format 6-0B DCI uses sub-PRB resource allocation and value 0 indicates the format 6-0B DCI does not use sub-PRB resource allocation. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3], or when the DCI is mapped onto the UE-specific search space given by PUR C-RNTI as defined in [3] and the UE is configured with higher layer parameter subPRB-Allocation = ‘true’.
-	Modulation and coding scheme – 4 bits as defined in clause 8.6 of [3]. The field is only present if format 6-0B CRC is scrambled by PUR C-RNTI and for not sub-PRB resource allocation.
<End of Change >
TP #3
This is TP#2 with “configured” change to “pre-configured”.
<Unchanged parts are omitted>
5.3.3.1.10	Format 6-0A
DCI format 6-0A is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 
The following information is transmitted by means of the DCI format 6-0A:
-	Flag format 6-0A/format 6-1A differentiation – 1 bit, where value 0 indicates format 6-0A and value 1 indicates format 6-1A
-	Frequency hopping flag – 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in clause 5.3.4 of [2]. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. 
-	Number of resource units – 2 bits, where value '00' indicates the format 6-0A DCI uses PRB resource allocation, otherwise the DCI format 6-0A uses sub-PRB resource allocation as defined in clause 8.1.6 of [3]. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3], or when the DCI is mapped onto the UE-specific search space given by PUR C-RNTI as defined in [3] and the UE is not preconfigured with higher layer parameter numRUs = ‘00’. 
<Unchanged parts are omitted>
5.3.3.1.11	Format 6-0B
DCI format 6-0B is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 
The following information is transmitted by means of the DCI format 6-0B:
-	Flag for format 6-0B/format 6-1B differentiation – 1 bit, where value 0 indicates format 6-0B and value 1 indicates format 6-1B
-	Flag for sub-PRB resource allocation – 1 bit, where value 1 indicates the format 6-0B DCI uses sub-PRB resource allocation and value 0 indicates the format 6-0B DCI does not use sub-PRB resource allocation. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3], or when the DCI is mapped onto the UE-specific search space given by PUR C-RNTI as defined in [3] and the UE is preconfigured with higher layer parameter subPRB-Allocation = ‘true’.
-	Modulation and coding scheme – 4 bits as defined in clause 8.6 of [3]. The field is only present if format 6-0B CRC is scrambled by PUR C-RNTI and for not sub-PRB resource allocation.
<Unchanged parts are omitted>

Company Views
Please indicate which text proposals your company can agree too and comments:
	Company
	Comments on Proposal

	Ericsson
	We are fine with the purpose of the TPs, it is just that we believe that the issue can perhaps be solved a simpler manner:
Format 6-0A
<Unchanged parts are omitted>
5.3.3.1.10	Format 6-0A
DCI format 6-0A is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 
The following information is transmitted by means of the DCI format 6-0A:
-	Flag format 6-0A/format 6-1A differentiation – 1 bit, where value 0 indicates format 6-0A and value 1 indicates format 6-1A
-	Frequency hopping flag – 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in clause 5.3.4 of [2]. The field is not present if multi-TB-UL-config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. 
-	Number of resource units – 2 bits, where value '00' indicates the format 6-0A DCI uses PRB resource allocation, otherwise the DCI format 6-0A uses sub-PRB resource allocation as defined in clause 8.1.6 of [3]. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI or PUR C-RNTI as defined in [3]
<Unchanged parts are omitted>

Format 6-0B
<Unchanged parts are omitted>
5.3.3.1.11	Format 6-0B
DCI format 6-0B is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and operation on preconfigured UL resources. 
The following information is transmitted by means of the DCI format 6-0B:
-	Flag for format 6-0B/format 6-1B differentiation – 1 bit, where value 0 indicates format 6-0B and value 1 indicates format 6-1B
-	Flag for sub-PRB resource allocation – 1 bit, where value 1 indicates the format 6-0B DCI uses sub-PRB resource allocation and value 0 indicates the format 6-0B DCI does not use sub-PRB resource allocation. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI or PUR C-RNTI as defined in [3].
-	Modulation and coding scheme – 4 bits as defined in clause 8.6 of [3]. The field is only present if format 6-0B CRC is scrambled by PUR C-RNTI and for not sub-PRB resource allocation.
<Unchanged parts are omitted>


	Lenovo &MotoM
	We are fine with the TP proposal.   For E/// TP proposal, It seems we have different understanding, do we need additional parameter “ce-PUSCH-SubPRB-Config” when uplink transmission on PUR?
pur-GrantInfo
Indicates UL grant for transmission using PUR. Field set to pur-GrantCEce-ModeA indicates the PUR grant is for CE Mode A and the field set to pur-GrantCEce-ModeB indicates the PUR grant is for CE Mode B. numRUs indicates DCI field for PUSCH number of resource units, see TS 36.213 [23] clause 8.1.6. prbAllocationInfo indicates DCI field for PUSCH resource block assignment, see TS 36.212 [22], clause 5.3.3.1.10 (CE Mode A) and clause 5.3.3.1.11 (CE Mode B). mcs indicates DCI field for PUSCH modulation and coding scheme, see TS 36.213 [23] clause 8.6. numRepetitions indicates DCI field for PUSCH repetition number, see TS 36.213 [23] clause 8.0.
For CE Mode A, numRUs set to '00' indicates use of full-PRB resource allocation, otherwise sub-PRB resource allocation as defined in TS 36.213 [23], clause 8.1.6. For CE Mode B, subPRB-Allocation indicates whether sub-PRB resource allocation is used.

	Qualcomm
	I think there is some confusion here - actually, the original TP is not clear if it means “ce-PUSCH-SubPRB-Config AND (C-RNTI OR PUR C-RNTI)” or “(ce-PUSCH-SubPRB-Config AND C-RNTI ) OR PUR C-RNTI”. Our understanding is that the TP proposes the second one, but for that it would be good to add a comma before the added text.
Having said this, we do not think the sub-PRB field should always be present. We think that, in most cases, the eNB will not use sub-PRB for retransmissions unless it used sub-PRB for the initial transmission (please correct us if this assumption does not sound logical). In that case, we can just have the field presence conditioned on the initial transmission using sub-PRB. We propose TP2 above based on this principle.

	Ericsson V004
	We thank Qualcomm for TP #2, the logic behind in our view is reasonable and is written in a concise manner. We support TP #2.

	Sony
	TP#2 offered more clarification than TP#1.  We support TP#2.

	ZTE,Sanechips
	For TP #2, for the case "the DCI is mapped onto the UE-specific search space given by PUR C-RNTI as defined in [3] and the UE is not configured with numRUs = ‘00’ ", the "Number of resource units" fields should be not assigned value '00'. Maybe this should be reflected in the spec as follows:
or when the DCI is mapped onto the UE-specific search space given by PUR C-RNTI as defined in [3] and the UE is not configured with numRUs = ‘00’,in the latter case the value of the field will not be '00'.

For 6-0B similar change can be made.

	Qualcomm
	We don’t have a very strong view here, but the change proposed by ZTE would imply that retransmission of a “sub-PRB PUR” cannot use full-PRB, is this correct?
For mode B, then, we wouldn’t even need the flag for sub-PRB allocation, since it will follow the RRC one.

	Lenovo&MotoM
	We agree with QC to make the constraint that retransmission can’t use sub-PRB if initial transmission use full-PRB.  And if numRUs is set to “00”, the field will not present. How about make the following update to align with the first condition.
Number of resource units – 2 bits, where value '00' indicates the format 6-0A DCI uses PRB resource allocation, otherwise the DCI format 6-0A uses sub-PRB resource allocation as defined in clause 8.1.6 of [3]. This field is present when ce-PUSCH-SubPRB-Config is configured by higher layers and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3], or when numRUs is not configured to “00” by higher layers and the DCI is mapped onto the UE-specific search space given by PUR C-RNTI as defined in [3].

	Ericsson V009
	In our understanding the ZTE’s sentence on TP#2 doesn’t change anything, it is just emphasizing that if the “Number of resource units” field happens to exists for PUR because “the UE is not configured with numRUs = ‘00’” the value for the present field should “not be '00'”. We do not know if the ZTE’s intention is to handle a potential error case, but to us the emphasis provided by the last sentence is not necessary. We do not have strong view, but we tend to think that TP#2 as originally written is simpler, which in our understanding means the following.
· TP#2: 
· Retransmissions use sub-PRB iff the original transmission used sub-PRB
· Retransmissions use full-PRB iff the original transmission used full-PRB.

	Qualcomm
	To respond to Ericsson, I think the sentence from ZTE indeed changes the behaviour:
· With current TP#2:
· If initial transmission uses full PRB, retx uses full PRB
· If initial transmission uses sub-PRB, retx can either use full PRB or sub-PRB (indicated in DCI)
· With ZTE’s proposed change
· If initial transmission uses full PRB, retx uses full PRB
· If initial transmission uses sub-PRB, retx always uses sub-PRB.
We think there can be a case to allow the UE to move to sub PRB after initial PUR (e.g. if the coverage is better than expected), so we would prefer TP#2 (potentially with Lenovo’s editorial change to keep the same order in the sentences.


	Ericsson V011
	It was worth clarifying the intention of TP#2, because the way we initially read it, was that if the UE was not configured with numRUs = ‘00’, the choices for retransmitting would be other combinations than ´00´ as to follow what was preconfigured, but certainly TP#2 has let that part implicitly open as to choose any of ‘00’, ‘01’, ‘10’ or ‘11’.
It was also confusing because an earlier QC’s comment “in most cases, the eNB will not use sub-PRB for retransmissions unless it used sub-PRB for the initial transmission”
The field under discussion is now conditioned to the so called “initial transmission”, therefore I think instead of saying “configured with numRUs” we should say “preconfigured with numRUs”.  That is:
“… and the UE is not preconfigured with numRUs = ‘00’“

	Qualcomm
	The change of “configured” to “preconfigured” is editorial, but I think we should not do it. I think for all other parameters related to PUR, we still use “configured” (except to refer to the resource itself).

	Ericsson V013
	TP#2 contains in the same definition two mentions of ‘00’, and for us, to understand that one of them corresponds to the so called “initial transmission" and the other one to the field per-se, is important to say “preconfigured with numRUs”. Otherwise is not so easy to establish relationship between the initial transmission and the retransmissions, and the no restriction for ‘00’, ‘01’, ‘10’ or ‘11’.

	Qualcomm
	We thought it was clear, since numRUs is the number of the higher layer parameter, and “Number of resource units” is the name of the DCI field, but we tried to further clarify in TP2 as follows:
and the UE is not configured with higher layer parameter numRUs = ‘00’
and the UE is configured with higher layer parameter subPRB-Allocation = ‘true’

	ZTE,Sanechips
	Regarding this two alternatives:
ALT1:With current TP#2:
· If initial transmission uses full PRB, retx uses full PRB
· If initial transmission uses sub-PRB, retx can either use full PRB or sub-PRB (indicated in DCI)
ALT2:With ZTE’s proposed change
· If initial transmission uses full PRB, retx uses full PRB
· If initial transmission uses sub-PRB, retx always uses sub-PRB.
We slightly prefer ALT2, but we can compromise for the majority view .
For the term “configured” vs “preconfigured”, we tend to avoid introducing new terminology for PUR.





Summary
FL recommends: 
The text proposal #2 in section 2.2.2 is endorsed for editor’s CR on TS36.212.
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